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1
WASHING MACHINE

FIELD OF TECHNOLOGY

The present invention relates to a washing machine, and
more particularly, to a washing machine which is capable of
performing a drain process and a clutch operation at the same
time, using one synchronous motor unit.

BACKGROUND

In general, a washing machine refers to a product that
removes pollutants of clothes and bedclothes through emul-
sification of a detergent and friction and impact of water flow,
caused by rotations of a pulsator.

The washing machine senses the amount and type of laun-
dry through a sensor so as to automatically set a washing
method, supplies water up to a proper level according to the
amount and type of the laundry, and then performs washing
according to control of a microprocessor.

The washing machine includes a tub mounted in a cabinet
forming the exterior of thereof and storing washing water, and
a washing tub having a plurality of spin-drying holes is rotat-
ably installed in the tub.

The washing tub has a pulsator rotatably installed in the
center of the bottom thereof, and the tub has a driving device
installed at the bottom thereof, the driving device including a
clutch and motor to rotate the washing tub and the pulsator.

The above-described configuration is a related art for help-
ing an understanding of the present invention, and does not
mean arelated art which is widely known in the technical field
to which the present invention pertains.

The conventional washing machine includes a drain syn-
chronous motor for a drain process and a clutch motor to
operate a clutch. Therefore, since the structure becomes com-
plex, the manufacturing cost increases.

Therefore, there is a demand for a structure for reducing the
manufacturing cost.

SUMMARY

The present invention is conceived to solve such problems
of' the related art, and an aspect of the invention is to provide
awashing machine capable of performing a drain process and
a clutch operation at the same time, using one synchronous
motor unit.

Technical Solution

According to an aspect of the invention, a washing machine
includes: a synchronous motor unit installed at the bottom of
a tub; a drain valve housing installed at the bottom of the tub
s0 as to be spaced from the synchronous motor unit; a link unit
disposed between the synchronous motor unit and the drain
valve housing, and opening and closing the drain valve hous-
ing; a wire unit having one side connected to the synchronous
motor unit and the other side connected to the link unit, and
moving the link unit according to operation of the synchro-
nous motor unit; a spring member having one side connected
to the link unit and the other side connected to the drain valve
housing, and providing a restoring force such that the link unit
closes the drain valve housing; a clutch lever unit rotatably
installed on a clutch base unit, disposed between the link unit
and the synchronous motor unit, and rotated in connected
with the movement of the link unit caused by the operation of
the synchronous motor unit; a cam lever unit connected to the
clutch lever unit; a lift lever unit contacted with the cam lever
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unit; and a coupling unit moved by the lift lever unit and
engaged with a rotor unit or clutch body unit.

During an on mode of the synchronous motor unit, the wire
unit may be wound around the synchronous motor unit, the
link unit may be moved toward the synchronous motor unit to
open the drain valve housing, and the clutch lever unit may be
pressurized by the link unit and moved toward the synchro-
nous motor unit.

During an off mode of the synchronous motor unit, the wire
unit wound around the synchronous motor unit may be
unwound, the link unit may be moved toward the drain valve
housing by a restoring force of the spring member so as to
close the drain valve housing, and the pressurization by the
link unit may be released to return the clutch lever unit to the
original position.

The clutch lever unit may include a through-groove
through which the wire unit passes, such that the wire unit
does not rotate the clutch lever unit when wound or unwound.

The through-groove may include a vertical portion formed
upward from the bottom surface of the clutch lever unit and a
horizontal portion extended horizontally from the top of the
vertical portion, and the wire unit may be introduced through
the vertical portion and received in the horizontal portion.

The through-groove may be formed in an L-shape.

The cam lever unit may have an inclined surface formed at
a portion contacted with the lift lever portion.

When the lift lever unit and the cam lever unit are contacted
with each other at one side of the inclined surface, the cou-
pling unit and the rotor unit may be engaged with each other
by the lift lever unit.

When the lift lever unit and the cam lever unit are contacted
with each other at the other side of the inclined surface, the
coupling unit and the clutch body unit may be engaged with
each other by the lift lever unit.

Advantageous Effects

In accordance with the embodiment of the present inven-
tion, since the drain process and the clutch operation may be
performed at the same time by one synchronous motor unit,
the structure may be simplified to thereby reduce a manufac-
turing cost.

Furthermore, since the drain process and the clutch opera-
tion may be performed at the same time by one synchronous
motor unit, power consumption may be reduced.

Furthermore, since the operation of the synchronous motor
unit may be switched to the opening/closing operation of the
drain valve housing and the rotating operation of the clutch
lever unit by the wire unit connecting the synchronous motor
unit and the link unit, the power transmission device may be
simplified. Accordingly, the product may be reduced in size,
and the manufacturing cost may be reduced.

Furthermore, since the operation of the synchronous motor
unit is transmitted to the link unit through the wire unit, a loss
occurring during the power transmission process may be
reduced. Accordingly, the energy efficiency of the washing
machine may be improved, and the same energy efficiency
may be obtained even though a low-capacity synchronous
motor unit is used.

Furthermore, since the movement of the link unit may be
controlled only by an amount of the wire unit wound and
unwound around the synchronous motor unit, the movement
of the link unit may be controlled more precisely.

BRIEF DESCRIPTION

The above and other aspects, features and advantages of the
invention will become apparent from the following detailed
description in conjunction with the accompanying drawings,
in which:



US 9,109,323 B2

3

FIG. 1 is a diagram illustrating a washing process state of
a washing machine in accordance with an embodiment of the
present invention;

FIG. 2 is a first side view illustrating the washing process
state of the washing machine in accordance with the embodi-
ment of the present invention;

FIG. 3 is a second side view illustrating the washing pro-
cess state of the washing machine in accordance with the
embodiment of the present invention;

FIG. 4 is a diagram illustrating a spin-drying process state
of the washing machine in accordance with the embodiment
of the present invention;

FIG. 5 is a first side view illustrating the spin-drying pro-
cess state of the washing machine in accordance with the
embodiment of the present invention; and

FIG. 6 is a second side view illustrating the spin-drying
process state of the washing machine in accordance with the
embodiment of the present invention.

DETAILED DESCRIPTION

Embodiments of the invention will hereinafter be
described in detail with reference to the accompanying draw-
ings. It should be noted that the drawings are not to precise
scale and may be exaggerated in thickness of lines or sizes of
components for descriptive convenience and clarity only. Fur-
thermore, the terms as used herein are defined by taking
functions of the invention into account and can be changed
according to the custom or intention of users or operators.
Therefore, definition of the terms should be made according
to the overall disclosures set forth herein.

FIG. 1 is a diagram illustrating a washing process state of
a washing machine in accordance with an embodiment of the
present invention. FIG. 2 is a first side view illustrating the
washing process state of the washing machine in accordance
with the embodiment of the present invention. FIG. 3 is a
second side view illustrating the washing process state of the
washing machine in accordance with the embodiment of the
present invention. FIG. 4 is a diagram illustrating a spin-
drying process state of the washing machine in accordance
with the embodiment of the present invention. FIG. 5 is a first
side view illustrating the spin-drying process state of the
washing machine in accordance with the embodiment of the
present invention. FIG. 6 is a second side view illustrating the
spin-drying process state of the washing machine in accor-
dance with the embodiment of the present invention.

Referring to FIGS. 1 to 6, the washing machine 1 in accor-
dance with the embodiment of the present invention includes
a synchronous motor unit 10, a link unit 20, a drain valve
housing 25, a clutch lever unit 30, a cam lever unit 40, a lift
lever unit 50, a coupling unit 60, a wire unit 70, a clutch body
unit 80, and a spring member 90.

Referring to FIG. 1, the synchronous motor unit 10 is
installed at the bottom of a tub T. The synchronous motor unit
10 is connected to the link unit 20 through the wire unit 70.
According to an on/off mode of the synchronous motor unit
10, the length of the wire unit 70 is changed while the wire
unit 70 is wound or unwound around the synchronous motor
unit 10.

That is, the wire unit 70 has one side connected to the
synchronous motor unit 10 and the other side connected to the
link unit 20, and moves the link unit 20 according to operation
of the synchronous motor unit 10. The movement of the link
unit 20 is performed while the length of the wire unit 70
wound or unwound around the synchronous motor unit 10 is
changed.
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In accordance with the embodiment of the present inven-
tion, during the on mode of the synchronous motor unit 10
(refer to FIGS. 4 to 6), the length of the wire unit 70 is
decreased while the wire unit 70 is wound around the syn-
chronous motor unit 10, and during the off mode of the
synchronous motor unit 10 (refer to FIGS. 1 to 3), the length
of the wire unit 70 is restored to the original state while the
wire unit 70 is unwound.

In the washing machine 1, the on mode of the synchronous
motor unit 10 is performed during a spin-drying process of the
washing machine, and the off mode ofthe synchronous motor
unit 10 is performed during a washing process of the washing
machine.

The drain valve housing 25 is installed at the bottom of the
tub T so as to be spaced from the synchronous motor unit 10.

The link unit 20 is disposed between the synchronous
motor unit 10 and the drain valve housing 25. The link unit 20
is moved in a horizontal direction according to the on/off
mode of the synchronous motor unit 10, and then opens or
closes the drain valve housing 25.

The link unit 20 is connected to the synchronous motor unit
10 by the wire unit 70. Therefore, when the length of the wire
unit 70 is changed by the operation of the synchronous motor
unit 10, the link 20 is moved in a horizontal direction so as to
open or close the drain valve housing 25.

During the on mode of the synchronous motor unit 10, the
length of the wire unit 70 is decreased while the wire unit 70
is wound around the synchronous motor unit 10 (FIG. 4).
Accordingly, the link unit 20 is moved toward the synchro-
nous motor unit 10 so as to open the drain valve housing 25.
Then, the drain process is performed.

On the other hand, during the off mode of the synchronous
motor unit 10, the length of the wire unit 70 is restored to the
original state, while the wire unit 70 having been wound
around the synchronous motor unit 10 is unwound (FIG. 1).
At this time, the link unit 20 is moved toward the drain valve
housing 25 by a restoring force of the spring member 90 so as
to close the drain valve housing 25. Then, the drain process is
ended.

The spring member 90 has one side connected to the link
unit 20 and the other side connected to the drain valve housing
25. Therefore, when an external force to move the link unit 20
toward the synchronous motor unit 10 is removed as in the off
mode of the synchronous motor unit 10, the link unit 20 is
returned to the original position by the restoring force of the
spring member 90 (FIG. 1). The link unit 20 returned to the
original position closes the drain valve housing 25.

The clutch lever unit 30 is rotatably installed on a clutch
base unit 35. In accordance with the embodiment of the
present invention, the clutch lever unit 30 is coupled to the
clutch base unit 35 by a shaft member 36, and rotated about
the shaft member 36 serving as the axis of rotation.

The shaft member 36 has an elastic member 37 mounted
thereon and providing a restoring force to return the clutch
lever unit 30 to the original position during the off mode of the
synchronous motor unit 10.

The clutch lever unit 30 is rotated in connection with the
movement of the link unit 20. The clutch lever unit 30 is
disposed between the synchronous motor unit 10 and the link
unit 20. Therefore, when the link unit 20 is moved in a
horizontal direction, the clutch lever unit 30 is rotated in the
clockwise or counterclockwise direction while the clutch
lever unit 30 is pressurized by the link unit 20 or the pressur-
ization is released.

During the on mode of the synchronous motor unit 10, the
link unit 20 pressurizes the clutch lever unit 30 while moved
toward the synchronous motor unit 10 (FIG. 4). At this time,
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the clutch lever unit 30 is rotated about the shaft member 36
serving as the axis of rotation.

On the other hand, during the off mode of the synchronous
motor unit 10, the link unit 20 is restored to the original
position. Therefore, the pressurizing force having been
applied to the clutch lever unit 30 disappears (FIG. 1). There-
fore, the clutch lever unit 30 is returned to the original posi-
tion by the elastic member 37.

The clutch lever unit 30 includes a through-groove 31
through which the wire unit 70 passes. Since the wire unit 70
is horizontally moved through the through-groove 31, the
rotation of the clutch lever unit 30 is not performed even while
the wire unit 70 is wound or unwound. That is, the rotation of
the clutch lever unit 30 is not performed by the movement of
the wire unit 70, but performed by the horizontal movement
of the link unit 20.

As the through-groove 31 is formed in the clutch lever unit
30, the clutch lever unit 30 does not interfere with the wire
unit 70 when the wire unit 70 is wound or unwound.

The through-groove 31 includes a vertical portion 31 a
formed upward from the bottom surface of the clutch lever
unit 30 and a horizontal portion 315 extended horizontally
from the top of the vertical portion 31a.

The wire unit 70 is introduced through the vertical portion
31a and received in the horizontal portion 315. Accordingly,
as the wire unit 70 is supported by the horizontal portion 315,
the wire unit 70 is prevented from sagging downward. In
accordance with the embodiment of the present invention, the
through-clutch groove 31 is formed in an L-shape.

The cam lever unit 40 is connected to the clutch lever unit
30. In accordance with the embodiment of the present inven-
tion, the clutch lever unit 30 is coupled to the cam lever unit 40
in the opposite side of the portion contacted with the link unit

The cam lever unit 40 has an inclined surface 41. The cam
lever unit 40 is coupled to the clutch lever unit 30 at the top
thereof (based on FIG. 2), and the inclined surface 41 is
provided at the bottom of the cam lever unit 40. The inclined
surface 41 is formed in such a manner that a distance from the
clutch base unit 35 gradually increases from one side to the
other side thereof.

The lift lever unit 50 is contacted with the cam lever unit 40
attheinclined surface 41. In accordance with the embodiment
of the present invention, the lift lever unit 50 is connected to
the clutch body unit 80 through a lift bracket 51. The lift lever
unit 50 is rotatably mounted on the lift bracket 51.

The coupling unit 60 is moved upward or downward by the
lift lever unit 50 and engaged with the clutch body unit 80 or
a rotor unit 85.

Since the cam lever unit 40 is connected to the clutch lever
unit 30, the cam lever unit 40 is rotated in the same direction
by the rotation of the clutch lever unit 30.

During the on mode of the synchronous motor unit 10, the
cam lever unit 40 is rotated by the rotation of the clutch lever
unit 30, and contacted with the lift lever unit 50 at one side 41a
of the inclined surface 41.

The one side 41a of the inclined surface 41 is closer to the
clutch base unit 35 than the other side 415 thereof. Therefore,
as one end of the lift lever unit 50 (right end in FIG. 6)
contacted with the inclined surface 41 is positioned at a rela-
tively high level, the other end (left end) of the lift lever unit
50 coupled to the coupling unit 60 is positioned at a relatively
low level according to the principle of a lever, thereby engag-
ing the coupling 60 with the rotor unit 85. As the coupling unit
60 and the rotor unit 85 are engaged with each other, the
washing machine may perform a drain process.
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On the other hand, during the off mode of the synchronous
motor unit 10, the cam lever unit 40 is contacted with the lift
lever unit 50 at the other side 415 of the inclined surface 41,
while the clutch lever unit 30 and the cam lever unit 40 are
rotated in reverse directions. The other side 415 of the
inclined surface 41 is further spaced from the clutch base unit
35 than the one side 41a thereof. Therefore, as the one end of
the lift lever unit 50 (right end in FIG. 3) contacted with the
inclined surface 41 is positioned at a relatively low level, the
other end (left end) of the lift lever unit 50 coupled to the
coupling unit 60 is positioned at arelatively high level accord-
ing to the principle of a lever, thereby engaging the coupling
unit 60 with the clutch body unit 80. As the coupling unit 60
and the clutch body unit 80 are engaged with each other, the
washing machine may perform the washing process.

A spring 86 is disposed between the clutch body unit 80
and the coupling unit 60. The spring 86 elastically supports
the coupling unit 60 in a direction where the coupling unit 60
is spaced from the clutch body unit 80, that is, directed toward
the rotor unit 85.

Hereinafter, the operation principle of the washing
machine in accordance with the embodiment of the present
invention will be described.

During the off mode of the synchronous motor unit 10, the
drain valve housing 25 is closed, and the coupling unit 60 is
engaged with the clutch body unit 80. Therefore, when power
is supplied to the washing machine 1, a washing process is
performed, and washing water existing in the tub is not
drained to the outside.

When a spin-drying process is to be performed, the syn-
chronous motor unit 10 is switched to the on mode. During
the on mode ofthe synchronous motor unit 10, the link unit 20
is moved toward the synchronous motor unit 10 while the
length of the wire unit 70 is decreased. Accordingly, the drain
valve housing 25 is opened to perform a drain process. Simul-
taneously, the clutch lever unit 30 is rotated toward the syn-
chronous motor unit 10 by the movement of the link unit 20.
At this time, as the cam lever unit 40, the lift lever unit 50, and
the coupling unit 60 connected to the clutch lever unit 30 are
sequentially moved, the coupling 60 is engaged with the rotor
unit 85.

Therefore, the washing machine may perform the drain
process and the spin-drying process at the same time, and the
two processes may be performed through the operation of one
synchronous motor unit 10. Similarly, when the synchronous
motor unit 10 is switched to the off mode, the washing process
may be performed, and the drain process may be stopped.

Although some embodiments have been provided to illus-
trate the invention in conjunction with the drawings, it will be
apparent to those skilled in the art that the embodiments are
given by way of illustration only, and that various modifica-
tions and equivalent embodiments can be made without
departing from the spirit and scope of the invention. The
scope of the invention should be limited only by the accom-
panying claims.

The invention claimed is:

1. A washing machine comprising:

a synchronous motor unit installed at the bottom of a tub;

a drain valve housing installed at the bottom ofthe tub so as
to be spaced from the synchronous motor unit;

a link unit disposed between the synchronous motor unit
and the drain valve housing, and opening and closing the
drain valve housing;

a wire unit having one side connected to the synchronous
motor unit and the other side connected to the link unit,
and moving the link unit according to operation of the
synchronous motor unit;
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a spring member having one side connected to the link unit
and the other side connected to the drain valve housing,
and providing a restoring force such that the link unit
closes the drain valve housing;

a clutch lever unit rotatably installed on a clutch base unit,
disposed between the link unit and the synchronous
motor unit, and rotated in connected with the movement
of the link unit caused by the operation of the synchro-
nous motor unit;

a cam lever unit connected to the clutch lever unit;

a lift lever unit contacted with the cam lever unit; and

a coupling unit moved by the lift lever unit and engaged
with a rotor unit or clutch body unit,

wherein during an on mode of the synchronous motor unit,
the wire unit is wound around the synchronous motor
unit, the link unit is moved toward the synchronous
motor unit to open the drain valve housing, and the
clutch lever unit is pressurized by the link unit and
moved toward the synchronous motor unit,

wherein during an off mode of the synchronous motor unit,
the wire unit wound around the synchronous motor unit
is unwound, the link unit is moved toward the drain valve
housing by a restoring force of the spring member so as
to close the drain valve housing, and the pressurization
by the link unit is released to return the clutch lever unit
to the original position, and
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wherein the clutch lever unit comprises a through-groove
through which the wire unit passes, such that the wire
unit does not rotate the clutch lever unit when wound or
unwound.

2. The washing machine according to claim 1, wherein the
through-groove comprises a vertical portion formed upward
from the bottom surface of the clutch lever unit and a hori-
zontal portion extended horizontally from the top of the ver-
tical portion, and

the wire unit is introduced through the vertical portion and

received in the horizontal portion.

3. The washing machine according to claim 2, wherein the
through-groove is formed in an L-shape.

4. The washing machine according to claim 2, wherein the
cam lever unit has an inclined surface formed at a portion
contacted with the lift lever portion.

5. The washing machine according to claim 4, wherein
when the lift lever unit and the cam lever unit are contacted
with each other at one side of the inclined surface, the cou-
pling unit and the rotor unit are engaged with each by the lift
lever unit.

6. The washing machine according to claim 5, wherein
when the lift lever unit and the cam lever unit are contacted
with each other at the other side of the inclined surface, the
coupling unit and the clutch body unit are engaged with each
other by the lift lever unit.
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